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S A Short and Slmple Introduction to
L Tallored Testing ‘

_f_ - ’ Lawrence M. Rudner "_hi:a-;. ." o

‘A | probabllstlc models w1th sample 1ndependent 1tem :17
-descrlptlon(s) latent trait theorles have several appeallng g
.features. (l) the performance of an examlnee of known ablllty : ','*
. Oon a glven callbrated item can be predlcted' ' (2) 1tems WthhA:

were callb;ated on dlfferent populatlons tan readlly be comblhed

.$@ form an 1tem pool of predlctable characterlstlcs, and (3)

"\‘

'1(mm descrlptlons are 1ndependent of . each other. These and other \\

‘features, along with the advent of readlly accesslble hlgh speed

1A

_computers have “spawned a. re-examlnatlon of test development and

'test usage procedures. "In this sympos1um, Drs. Robertson, Rentz

: and Durov1c have already descrlbed how a latent tralt model can

be applled to the practlcal 1ssues of test deve10pment, equating,

and 1tem blas. . o : I 1;"

'

Prlor to the popularlzatlon of group testlng procedures, most

tests were 1nd1v1dually admlnlstered and - tallored to examlnees.. Atu

s

_'the present t1me some of the largest developers and users of

educatlonal tests, i.e. the Unlted States Department of Défense_?_,b_w

- 5"_¥'and the Unlted States ClVll SerV1ce Commlsslon are re—examlnlng

fthls idea in llght of the theoret cal and practlcal beneflts of;'.f'siﬁg

M . Pt

glatent tralt models.
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The term "tallored testlng" serves as -a generlc for any pro-

', : \

ﬁcedure by which partlcular ltems or.groups of 1tems are selected
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~ ‘and used to. route an examinee to a set of items, e. g. a particu-

lar level of an achievement test battery. 4Such a procedure fits

-

‘ the definition in the broadest sense at the word. However,‘the

; procedure’Will misroute large numbers of both.Very able\and'lesser

" able students, and is not consldeled in most discusalons of

tailored testing.

Effective tailoring occurs at the item level; effective in
'the‘sense that'examinees'across.a‘widercontinuum of abilit& are,
~administered items appropriate to their competence and are there-~
fore not: misrouted The - task inVOlves two basic 1terated steps~“

1. Estimation of the examinee s ability from his or her
,,preVious responses. .
2. Selection of the item likely to measure most effectively .
at the presently estimated ability level (Lord, 1977).

Prior to tailoring, an item pool must be developed and item

- Characteristics computed. Since the best items will be those

~V'jw:hose difficulties most cloeely match the examinee's ability,_all

item—level tailoring schemes use an index of item difficulty'h
(either the proportion of examinees responding correctly, the

Rasch model eas1ness parameter, or* the 2 and 3- parameter model

ﬁc~locatlon or difficulty parameter). Some schemes will also in-

R e : i iy

corporate item discrimination indices and/or guessing indices.

Y
\

'i\ The. interested reader is referred to Angoff and Huddleston

(1958), Ferguson (1969), Krathwohl and Huyser (1956), Linn, Rock

and Cleary (1968, 1972), Lord (1971a, 197lb), OliVier (1973)

'f Owen (L969), Vale (1975) and Weiss (1973 1974) for further de—'

Linn‘and Rock (1968), Linn, Rock and Clear




‘f;{" .

(197la), Urry (1977), Vale (1975), ‘and Vale and WEISS (1975) for
some EValuatlons. o ' ke

'ijobbins MoﬁrO”Procedures

Lyt

| »f,t In Robbins Monro procedures, the dlfflculty of the (i + 1)st
ol N RN
e \ ltem to be admlnlstered is determlned by the rule - -

N b(l + 1.) = dl (Ml - ) 4 b

i“‘- - - . ' - . ' . "(/l
wheref  'bj is the dlfflculty of the ith admlnlstered 1tem,
‘fﬁff' 1di'is a destendlng sequence of 9051t1ve numbers,

M4 is the response to ltem 1. My = 1.when correct,
s : r .

: _ - . Mi = 0 when lncorrect}

r

g’'is an offset parameter
This pfocedure is 111ustrated in Flgure 1. The examinee -~ .
took elght 1tems._ Harder 1tems are. admlnlstered after each cor-

rect response, easier after each lncorrect response.’ The dlfference

s

te

in item dlfflculty between consecutlvely admlnlstered 1tems decreases
proportlonately s1nce dl is a’descendlng sequence., The process l;;;q
@;3~€3”“cont1nues converglng on the p01nt at Wthh the atem dlfflculty is

R equal ‘to the examlnee s ab;llty and is termlnated when a satlsfac—

u?f_.tory estimate is achleved.. After n items are admlnlstered, the

 d1fflCultY of the (n + l)st item can then be used as the: estlmate
e ‘of the’ examlnee s ablllty.

QO
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Tailored Testing Procedure S
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‘Fined Step size
-Rather than'usingithe decreasing step sizeagoverned by di
.1n the Robbins Monro procedures, dji ‘gan be held constant and the
(1 + 1l)st item to be admlnlstered can be selected by T
: S b(i + 1) bl +a (M- + g)
Flgure 2 illustrates" thls procedure.; This procedureacan neVer
truly converge on_the poznt where the 1tem dlfflculty equals the
examinee's ablllty : The dlfflculty of the admlnlstered 1tems |
will vasc1llate between belng just above the examlnee s ablllty :/,/f*
~and just belowhlt.' The average dlfflculty of the'admlnlstered_ -
item'can be used as an estimate of the'examfnee's ability. e

Flexilevel ' . - , “_,_;r,;,-r~f1'i;j o ”n.;.nwwam;

One practlcal 11m1tatlon w1th the Robblns Monro and leed

Step Size procedures is the need for extremely large 1tem pools.

In theory, the later procedure w111 requlre n(n + l)/2 items, the'
_ former substantlally more. '

The'flex1level procedure_routes the examinee'to the'next"

Follow1ng a correct response, the examlnee is routed to the next .;

'ﬁﬂ »’more dlfflcultvunadmlnlstered 1tem. Thus, the difficulty of the

(1 + 1)th item 1s based on the avallable item- pool. The~procedure f;

is. 1llustrated in Flgure 3. After the 1tem whose dlfflculty most

.”f; closely matches the. examinee's ablllty is admlnlstered the se—t”“'

lected 1tem oscrllates between belng substantlally too easy and

”qubstantlally too dlfflcult for the examlnee.,i




» - }1 » /~ ‘ R - . o
| - FIGURE 2 _ o

' ‘A Hypothetical Example of the

Fixed Steps Tailored Testing Procedure

Itgmeifficulfy,_f
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A Hypothetical Exemple of the

Flexilevel Tailored Testing Procedure” - KR 5 B

o
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-the prlor estlmate for the next 1tem.~ Items are selected so as i
.to mlnlmlze a loss functlon.' When guesslng is assumed to be

:bv01d and 1tem d1s rlmlnatlons approx1mately equal (as w1th the

. w1th1n the 1tem pool restralnts.; When~guess1ng 1s a factor, the

"optlmal d1ff1culty is a blt less than the examlnee s estlmated

Baye51an Procedures

Bayes theorem can be wrltten as
P(AI'B) =K . P(BIA) C Py

where K 1s a constant

PKZIB) denotes the probablllty of A glven B

Substltutlng estlmated ablllty for A and 1tem response for B,

the theorem 1s well sulted to a measurement model Wthh speclfles

the prObablllty of a correct response glven an examlnee s ablllty JQ

P(B|A) Assumlng a normal*prlor, P(A) - normal, and uslng ‘a

s B

-

1atent tralt 1tem response model, an estlmate of examlnee ablllty

) canlbe lnferred from each 1tem response. After each 1tem 1s ade

N

‘mlnlstered, the’ obtalned posterlor estlmate of ablllty serves as

’ﬂ

N .

w,Rasch model); 1te s are selected such that the dlfference between

h

ﬂfltEm dlfflculty a d the- estlmated ablllty 1s the mlnlmum posszble

'ablllty. .Testing 1s termlnated when ‘the standard error of
'jestlmatlon of ablllty is suff1c1ently small or when a maximum

7;? number of 1tems have been admlnlstered. ‘.Q;: - d ' R T:f

fh;Stratlfled-adaptlve (stradaptlve) Proceduresp'iﬂ

Aruitoxt provided by Eic:
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‘ FIGURE b e -
. A Hypo:i:he"ti'ical Example ‘of .

A '

Stratified-Adeptive Tailored Testing
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_items‘must’bevevaluated for’their'effectiveness. The stratl—

"fled—adaptlve procedures seek to c1rcumVent thls llmltatlon
: [

whlle retalnlng the beneflts. A "_ ‘ _'v. -ur .

e Y

Flgure 4 111ustrates stratlfled—adaptlve tallored testlng.

Items are- arranged lnto strata of 1ncreas1ng dlfflculty. ;In\.
:thls example, seven\strata are deflned.' Wlthln each stratum,-

R ) o T —— et S
. i,
3 = f

the 1tems are arranged 1n order of the1r d1scr1m1nab111ty.-ﬁﬁf~”.

Testlng beglns by admlnlsterlng the best dlscrlmlnatlng 1tem

7

\._.,
in the stratum whose dlfflculty level most closely matches the

f pxior estlmate\of the examlnee s ablllty, or in the medlan strata o

[ \

A when no prlor 1s avallable. After a correct resp0nse, the pro-'
fﬁjf . cedure routes the examlnee to the best dlscrlmlnatlng/unadmlnls—ff'

5

tered 1tem in the next more alfflcult strata., Followgng each
N

1 %
b

°

Py 1ncorrect response, the examlnee 1s admlnlstered the best _ N

dlscrrmlnatlng unadmlnlstereh 1tem 1n the next 1ess 1ff1cult

' strata.' R _/// . '.Zt . - 1

Concluslons

One can safely say that the majorlty of standardlzed tests

b

are admlnlstered to- groups of students rather than are 1nd1v1d— ! _
: ually admlnlstered, use|a paper and penc11 format w1th separate *LTJ}

questlon and response sh ets, present a11 1tems to all examlnees&mn,

1n a flxed order, and have\set tlme 11m1ts. Tallored testhg L

N
2

N % .
seeks to prov1de the same rhformation\as such group tests_
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degree”of standardlzatlon of group tests 1ntroduces problems of

'tlme 11m1ts, answer sheets, test compromlse, adm1n1strator

var1ab1es, and 1tem arrangements as they affect whole groups_ﬁlv

ﬁvand ‘as they affect certa1n subgroups of 1nd1v1duals. Ind1v1dua1

l 3 . a

tests, on the other hand, -are- untlmedru“thus m1n1mum121ng anx1ety

.-_"‘)_

{and 1ncreas1nq/accuracy, better malntaln motlvatlon - 51nce

guessrng and fatlgue is reduced c o ;-~“”-1”‘W”w‘ .f_;““W”

_An, addltlonal factor whlch 1< not often dlscussed 1s the;v"

-~

Test results are 1mmed1ately

\ ! e ’ v

’strators are not requlred, and examlnee tlme is reduced. As a

tallored tests can offer‘economlc as well as

advantages over conventlonal tests,

A ruiToxt provided by ER
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